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Vegetable protein concentrates are filling a more important place 
in poultry rations than in former years and with results that may 
indicate the advisability of still further expansion in their use for this 
purpose. The Missouri "war time" chick starter widely and success-
fully used in 1942 contained no milk and only about 17 per cent of the 
total protein in the ration was derived from animal sources. 
In earlier years, experimental work throughout the country had 
favored the use of feeds of high protein content from animal sources 
such as commercial meat scrap, milk products and fish meal. Some-
what later it was discovered that high , protein feeds of vegetable origin 
such as soybean oil meal could be used under certain conditions as 
a protein supplement in poultry rations. 
Feed costs constitute more than one-half the costs in poultry pro-
duction, and the protein concentrates are the more expensive ingredi-
ents of the poultry ration. In the search for cheaper sources of protein 
at the Missouri Agricultural Experiment Station, analyses of Korean 
lespedeza seed indicated that this seed is quite comparable to soybean 
oil meal in composition. 
The comparativ'e analyses of soybea':l oil meal and lespedeza seed 
are shown in Table 1. 
TABLE I.-ANALYSIS OF SOYBEAN OIL MEAL AND LESPEDEZA SEED. 
Per Cent 
N. Free 
Protein Fat Fiber Extract 
Soybean on meal' 43.9 5.5 5.9 30.0 
Lespedeza seed" 43.1 7.2 10.3 28.4 
'U.S.D.A. Yearbook of Agriculture, 1939. 
"Analyses reported by the Department of Dairy Husbandry (1942) indicate that 
the protein content of lespedeza seed may range as' 1O'W as 33.5%. 
While lespedeza seed is normally considered high in' price as 
compared to other vegetable protein concentrates, the practicability 
~ 
TABLE 2.-COMPOSITION OF RATIONS. ~ 
Ration Numbers en 
Ingredients 4001 4002 4007 4008 4102 4104 4106 4107 4108 4113- 4207 4208 en 0 
c:: 
% 0/0 % % % % % % % % % % i:<' 
Yellow Corn Meal 53 45 45 45 45 43 45 45 45 40 45 45 .... 
Bran 10 10 'j 5 10 10 8 7 5 10 7 5 > Cl 
i:<' 
Alfalfa Leaf lIfeal (20%) :; 5 8 10 5 5 7 8 10 10 8 10 () 
Shorts 15 15 15 15 15 15 15 15 15 10 15 15 c:: t"' 
... 
Dried Buttermilk I) 5 2 5 3 3 2 2 c:: i:<' 
Meat Scraps (50%) 10 13 8 7 13 6 10 8 7 2 8 'j ;.-t"' 
Soybean Oil Meal 5 13 15 tTj 
Lespedeza Seed (Whole) 5 15 10 13 15 25 ~ "<j 
ttl 
Lespedeza Seed (Ground) 13 Hi i:<' 
.... 
Steamed Bone Meal 'h 1 'h 'h ~ ttl 
l?eeding Oil (85 A.O.A.C. unit vitamin D per gram) 1 1 1 1 1 1 1 1 1 1 1 1 Z ... 
Salt 1 1 1 1 1 1 1 1 1 1 1 1 Ul 
Crude Protein" 17.30 20.08 20.21 20.00 19.97 19.86 20.04 20.05 19.91 21.00 20.05 19.91 ~ ... 
·Calculated. (3 Z 
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of its use in poultry rations is apparent when it is realized only a small 
proportion of lespedeza is harvested for seed. It is estimated that 
of the 8 million acres of lespedeza grown annually in Missouri less 
than 200,000 acres are harvested for seed each year. Seed production 
varies with the season and soil but the yield may range from 200 to 
1000 pounds per acre. Of the acreage harvested the average annual 
production ranges from 300 to 500 pounds per ,acre. 
With this vast supply of protein available at no cost to the farmer 
except the expense of harvesting, the use of lespedeza seed may play 
an important place in providing a suitable protein supplement for 
livestock feeding. Preliminary experiments at the Missouri Station 
indicated that ground Korean lespedeza seed might serve in rations for 
lambs. Feeding trials with dairy cows reported by Herman and Rags-
dale (1942) indicate that ground Korean lespedeza seed may be a 
satisfactory substitute for cottonseed meal and soybean oil meal as a 
high protein supplement for milk production. 
Purpose of the Investigation and Preliminary Results 
This investigation was undertaken for the purpose of determining 
the desirability of lespedeza seed as a vegetable protein supplement. 
Lespedeza seed was substituted for soybean oil meal in rations which 
had been formulated and fed with satisfactory results as reported 
by Irwin and Kempster (1942). 
A preliminary feeding trial with S. C. White Leghorn chicks: 
started May 19, 1941, served to compare lespedeza seed with soybean 
oil meal at the level of 13 per cent of the total ration. The composi-
tion of the rations used are shown in Table 2. The essential differences 
in the protein supplements used and the results are shown in Table 3. 
In converting gram weights to pounds, 454 grams are the equivalent 
of one pound. 
TABLE 3.-EFFECT OF VARIOUS COMBINATIONS OF MEAT SCRAPS, DRIED MILK, 
SOYBEAN OIL MEAL AND LESPEDEZA SEED ON GROWTH AND EFFICIENCY 
OF GAINS. 
Protein· Concentrates Protein 
content Wt. at 6 Wk~ .. Pounds Soybean of Grams feed per Ration Dried Meat oil Lespedeza ration pO'Und 
number milk scrap meal seed % Males Females gain 
4001 5 10 17.3 398 347 2.96 
4007 2 8 13 20.0 374 311 3.08 
4107 2 8 13 20.0 350 338 3.37 
The results of this trial indicate that lespedeza seed may be 
used as a substitute for soybean oil meal in chick starter rations. 
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Slightly more feed was required to produce a pound of gain when les~ 
pedeza seed was fed but all the rations were relatively efficient. While 
the male chicks were slightly smaller when fed the lespedeza seed ration 
the difference in the weights of the female chicks was not marked. 
Effect of Various Amounts of Lespedeza Seed in the Rations 
The second feeding test started June 7, 1941, with New Hamp-
shire chicks involved the use of lespedeza seed in combination with 
meat scrap and dried milk. Ration 4001 was used as a control ration. 
This formula was the Missouri all mash starter recommended in 1940. 
Ration 4107 used in the previous trial which contained 13 per cent les-
pedeza seed was repeated and ration 4113 which contained 25 per cent 
lespedeza seed was included to determine if this amount would prove 
excessive or harmful in any manner. Another lot received the control 
ration 4001 and lespedeza seed "free choice" in a separate feeder. 
The essential differences in the rations and the results obtained are 
shown in Table 4. 
TABLE 4.-EFFECTS OF VARIOUS COMBINATIONS OF MEAT SCRAP, DRIED MILK 
·AND LESPEDEZA SEED ON GROWTH AND EFFICIENCY OF GAINS. 
Protein Concentrates Protein Wt. at 6 Wks. content PoundS 
of Grams feed per 
Ration Dried Meat Lespedeza ration pound 
number milk scrap seed % Males Females gaIn 
4001 5 10 17.3 284 227 3.47 
4107 2 8 13 20.0 313 296 3.85 
4113 2 25 21.0 320 224 4.11 
4001 5 10 Ad l!b 356 314 3.25 
As is shown in Table 4 the feeding of lespedeza seed as a supple-
ment to the control ration 4001 resulted in increased growth and more 
efficient gains. While these chickens did not appear to consume appre-
ciable amounts of lespedeza seed and wasted more than did those 
groups which received lespedeza seed mixed in the mash, the consump-
tion of lespedeza seed represented 9.3 per cent of the total ration. This 
would appear to be a reasonable amount of lespedeza seed to include 
ina ration. 
Ration 4107 containing 13 per cent lespedeza seed produced satis-
factory result.s from the standpoint of growth and efficiency of gains. 
Ration 4113, which contained 2'5 per cent lespedeza seed, unground 
and mixed with the other mash ingredients, di4 not produce satisfac-
tory results. While average comparable gains were produced as shown 
in Table 4, the birds were uneven in size and 25 per cent of the group 
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at ages varying from one to four weeks, had a diarrhea. The droppings 
were sticky and nearly black in color. Droppings began to adhere to 
the down in the area immediately below the vent of the chick during 
the first week. It was especially noticeable from two to four weeks 
that the droppings would stick and become packed on the wire floor 
of the brooder. 
It would appear that within certain limits lespedeza seed can be 
used to advantage in rations for growing chicks. 
The third trial, started September 22, 1941, and involving 50 
White Rock chicks in each experimental lot was designed to test various 
amounts of lespedeza seed in the rations in combination with meat 
scrap and dried milk. The proportions used were determined by using 
lespedeza seed to the same extent and in similar combinations as had 
proven successful when soybean oil meal was used . Ration 4001 was 
again used as the control and lespedeza seed in combination with dried 
milk and meat scrap was fed at levels of 5, 10, 13, 15, and 25 per cent 
of the total ration. The exact formulas used will be found in Table 1 
and the essential differences in the rations and the results of the feeding 
trials are given in Table 5. 
TABLE 5.-EFFECT OF VARIOUS COMBINATIONS OF LESPEDEZA SEED, MEAT 
SCRAP, AN'D DRIED MILK ON GROWTH AND EFFICIENCY OF GAI NS. 
Protein Concentrates Protein Wt. at 6 Wks. Pounds content feed ta 
of Grams produce 
Ration Dried Meat Lespedeza ration a pound 
number milk scrap seed % Males I~emales of gain 
4001 5 10 17.3 331 288 3.89 
4102 5 13 5 19.8 397 36.~ :1.18 
4104 :l 6 1/\ 19.9 452 393 2.8:\ 
4106 3 10 10 20.0 440 378 2.88 
4107 2 8 13 20.0 386 :lS9 3.20 
4113 2 25 21.0 397 3:)1 a .30 
All five rations containing lespedeza seed produced heavier chicks 
and more efficient gains than did the control ration. However, in mak-
ing comparisons it should be recalled that the control ration con-
tained approximately 3 per cent less protein than did the other 
rations. The most efficient gains were secured on rations 4104 and 4106 
which contained 3 per cent of dried milk in combination with meat 
scrap and lespedeza seed. Sticky droppings were again noticeable 
in the group receiving 25 per cent lespedeza seed. A portion of the 
droppings would cling to the area below the vent until the chicks were 
3 or 4 weeks old. About one-fourth of the chicks were affected. This 
condition was not noticeable in the other groups of chicks. 
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A Comparison of Soybean Oil Meal and Lespedeza Seed in 
Chick Rations 
In the fourth trial started January 9, 1942, in which White Rocks 
were again used as experimental chicks, direct comparison between 
soybean oil meal and lespedeza seed was made. This experiment ex-
tended over a period of 10 weeks. Because of the scarcity and high cost 
of dried milk the College of Agriculture in 1942 recommended a milk-
less chick starter. This starter contained 7 per cent meat scrap and 
13 per cent soybean oil meal. It was decided to get additional data 
relative to this ration 4008 which was designated as the Missouri war 
time chick starter. This ration did not contain dried milk and derived 
a large proportion of its protein from soybean oil meal. Ration 4001 
was again used as a control. Ration 4002 was included to obtain' a 
direct comparison with a ration with protein derived principally from 
animal sources, that is, 5 per cent dried milk, 13 per cent meat scrap 
and 5 per cent soybean oil meal. In this test, ration 4108 containing 
lespedeza seed was used. The only difference between rations 4008 
and 4108 was that in the latter lespedeza seed replaced the soybean oil 
meal. The results of this trial are shown in Table 6. 
TABLE 6.-EFFECT OF LESPEDEZA SEED AND SOYBEAN OIL MEAL AS A SUPPLE-
MENT TO MEAT SCRAP IN CHICK RATIONS. 
Protein Concentrates Protein Wt. at 10 WI,s. content PoundS 
Lespe- of Pounds feed per 
Ration Meat Soybean deza ratian pound 
number Milk scrap 011 meal seed % Males Females gain 
4001 5 10 17.3 2.00 1.68 3.81 
4002 5 13 5 20.0 2.59 2.09 3.32 
4108 7 15 19.9 2.32 1.98 3.75 
4008 7 15 20.0 2.56 2.13 3.36 
The three rations 4002, 4008 and 4108 which contained higher 
quantities of protein produced greater growth and more efficient gains 
than did the control ration. Ration 4008 designated as the Missouri 
"war time" chick starter is a milkless ration and produced as satisfac-· 
tory results as did the Ration 4002 which contained dried milk. The 
weight of the chicks fed lespedeza seed averaged one-fifth of a pound 
less than did those fed the meat scrap, soybean oil meal combination. 
The higher feed cost per pound gain for the chicks fed the ration con-
taining lespedeza seed can be partially explained by the fact that it 
was observ'ed that noticeable amounts of this ration were wasted,. 
especially during the last four weeks of the feeding trial. 
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Ration 4108 which contained 15 per cent whole lespedeza seed 
caused sticky droppings during the first six weeks. This condition 
largely disappeared from six to ten weeks of age. The appearance of 
sticky droppings in the group fed Ration 4108 is difficult to explain 
when it is noted that Ration 4104 used in a previous test which also 
contained 15 per cent whole lespedeza seed did not produce this condi-
tion. The chief difference in the two rations is that Ration 4104 con-
tained 3 per cent dried milk while Ration 4108 contained no dried 
milk. It is apparent from the test that 15 per cent of lespedeza seed 
is the upper limit at which it is advisable to incorporate this foodstuff 
in the chick mash. 
The Relative Value of Ground and Whole Lespedeza Seed in 
Chick Rations 
The feeding test started March 16, 1942, was an attempt to deter-
mine the comparative values of whole and ground lespedeza seed. In 
view of the fact that there was some wasting of feed in the group fed 
Ration 4108 in the previous test, the possibility was suggested that 
grinding would reduce waste to a minimum. 
One hundred White Rock chicks designated as males were started 
in this trial but of this number thirteen proved to be pullets. Ration 
4008 was used as the control ration. All rations fed were identical with 
the exception that whole or ground lespedeza seed was substituted 
for soybean oil meal. In Ration 4207 two per cent of the ground 
lespedeza seed was replaced with an equivalent amount of dried 
buttermilk. The results are shown in Table 7. 
TABLE 7.-EFFECT OF SOYBEAN OIL MEAL, GROUND AND WHOLE LESPEDEZA 
SEED AS A SUPPLEMENT TO MEAT SCItAP IN CHICK RATIONS. 
Protein Concentrates Protein Weight 
content of males Paunds 
Lespe- of at 10 feed 
Ration Dried Meat Soybean deza ration weeks per lb. 
number milk scrap 011 meal seed % (lbs.) gain 
4008 7 15 · 20.0 2.28 3.75 
4108 7 15 19.9 2.40 3.76 
42()S 7 15· 19.9 2.12 4.19 
4207 2 7 13" 20.0 2.37 3.64 
"Ground lespedeza seed. 
The male chicks fed rations 4008, 4108, and 4207 were nearly 
equal in average size weighing 2.26, 2.38 and 2.36 pounds per chick 
for the respective groups. The efficiency of gains were also very similar, 
being 3.75,3.76 and 3.64 for the groups fed rations 4008, 4108, and 4207 
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respectively. Of considerable interest in this test was the fact that the 
chicks fed ration 4208 which contained 15 per cent ground lespedeza 
seed were not as heavy as those in the other groups averaging 2.12 
pounds per bird. This ration was not as efficient as any of the rations 
fed in the entire series of trials since it required 4.19 pounds of feed 
to produce a pound of gain to 10 weeks of age. The chicks which re-
ceived Ration 4208 were uniform in size but were noticeably smaller 
during the later weeks of the test. 
Sticky droppings were again apparent for the first week in the 
groups fed Rations 4108 and 4208. However, this condition soon 
disappeared and the chicks in both groups were healthy and vigorous. 
This suggests that it would seem more practical to recommend only 
13 per cent as the maximum amount of lespedeza seed to be mixed in 
the mash since sticky droppings were not noticeable in the groups 
fed at this level. 
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CONCLUSIONS 
1. Whole lespedeza seed proved a satisfactory substitute for soybean 
oil meal in chick rations when fed at levels not in excess of 15 
per cent. 
2. Whole lespedeza seed fed at the level of 25 per cent of the total 
ration proved to be excessive. Sticky droppings produced by the 
chicks fed at this level adhered to the area immediately below the 
vent. Droppings also would stick and become packed on the wire 
floor of the battery brooder. 
3. Because of the condition of sticky droppings produced in chicks 
fed 15 per cent or more of lespedeza seed it would seem practical 
to recommend only 13 per cent as the maximum amount of les-
pedeza seed to be mixed in the mash. 
4. Chicks did not consume lespedeza seed readily when fed "free 
choice" in separate feeders. 
5. Under the conditions of this experiment whole lespedeza seed proved 
superior to ground lespedeza seed as a supplement to meat scrap 
in chick rations. ' 
